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THE OXFORD COLLEGE OF ENGINEERING

VISION OF THE INSTITUTE

To be a respected and most sought after engineering educational institution
engaged in equipping individuals to be capable of building learning organization in

the new millennium.

MISSION OF THE INSTITUTE

To develop competent students with good value systems to face challenges of the

continuously changing world.

Scanned by CamScanner



DEPARTMENT OF MECHATRONICS ENGINEERING

VISION

To develop the Mechatronics engincering department as a leading educational and

e
}.

search department with innovation in the design and development of electro-mechanical
systems, intelligent machines and product.

DEPARTMENT OF MECHATRONICS ENGINEERING

MISSION

Mission of the Department

To provide an outstanding education in Mechatronics engineering with

M1 S .
arich diversity of skills
M2 To contribute to the community prosperity through professional
- services and research
M3 To prepare graduates with ability to engage in life long learning and

capable of carrying out engineering practice with competence.

PROGRAM EDUCATION OBJECTIVES (PEOS)

Include knowledge of basic engineering sciences and fundamentals of

PEO 1: . .
EO.1 mechanical, electrical and computer systems.
Create ability in graduates to design, develop product and applications in
PEO 2: the field of automation and Mechatronics and be able to use engineering
tools that will enhance their productivity.
Prepare graduates to be effective engineers with good analytical and
PEO 3: problem solving skill to innovate, research and develop in a

multidisciplinary Mechatronics environment.
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TENTATIVE CALENDAR OF EVENTS FOR ODD SEMESTERS -

2018 - 19
G T e — ~ e
.' v
Week [ . . Ddy No. af i
No., | Month = working Activitics
| - days
i Mon Tue Wed Thu Fri Sat
| g 1+t - First Working Day
1 g Aug 2 F%JlD 02 03 04 4 rst Working
P2 Aug 06 ¢ 07 08 09 10 1 6
3 Aug 13 14 (IHS) 16 17 18 5 15 — Independence Day
4 Aug 20 21 (:';_;2} 23 24 25 5 220¢ — Bakrid
5 | Aug/Sep | 27 28 29 STO a1 1 6
. 03 4 05 08 03, 04 & 05t — First Internal
© ik (T1) (T1) (T1) g6 ld (PTM) 6 Assessment
7 S=p 10 1 12 (IHS) 14 l 15 5 13" - Varasiddhi Vinayaka Vrata
21
8 Sep 17 18 19 20 (H) 22 5 21% - Last day of Moharam
[e]
9 Sep 24 25 26 27 28 29 6
02 04 ~ Gandhi Jayanthl
10 Oct 0l (H) 03 T 05 06 5
08 5 08'* — Mahalaya Amavasye
’ 15 16 17 18 19 20 15, 16" & 17 - Second Internal
H 4 Assessment 18t - Maha Navami
12 Oct (T2) (T2) (T2) (5] (H) (PTM) Ayudapooja 19 - Vijayadasami
24 24t - Maharshi Valmiki Jayanthi
13 Oct 22 23 (H) 25 26 27 5 ahars almiki Jayan
: 14 Oct 29 30 31 l(llll 02 03 S 1 - Kannade Rajyothsava
LNy 06 08 10 4 06" - Naraka Chaturdashl
15 | Nov 05 ({H) 07 (H) T 09 08w - Balipadyami Decpavall
it 2 13 14 3 A 17 5 12, 13 &14 - Third Interaal
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MICRO & SMART SYTEMS TECHNOLOGY
[As per Choice Based Credit System (CBCS) scheme]
SEMESTER -V

e
— o ey g b

. Subject Code 15MT54 IA Marks EER DI S A
Exam Marks 80
Number of Lecture
—__Hours/Week 04 = S S NP UL IO .
Exam Hours 03
Total Number of 50

| Lecture Hours .
CREDITS - 04

.

Course Objectives: Students will be able to

1. gain knowledge of Smart Materials, Sensors & Actuators, Microsystems.
2. understand the Operation of Smart Devices & Systems, Electronic Circuits & Control for MEMS,
Methodology of Micro-manufacturing.

Modules Hours Revised Bloom's
3 Teaching Taxonomy(RBT)
Level
Module -1

Introduction to Micro and Smart systems:Miniaturization, Microsystems versus | 10 Hours
MEMS, Micro-fabrication, Smart Materials, Structures & Systems, Integrated
Microsystems ,Application of Smart Materials & Microsystems.

Module -2

Micro and Smart Devices and Systems: Principles and Materials:Definitions | 10 Hours
and salient features of sensors, actuators, and systems.Sensors: silicon capacitive
accelerometer, piezoresistive pressure sensor, Portable blood analyzer,
conductometric gas sensor. Actuators: Micromirror Array for Video Projection,
Piezo-electric based inkjet print head,electrostatic comb-drive, Magnetic

microrelay.

Module -3

s Micromachining Technologies:Silicon as a Material for Micromachining, Silicon | 10 Hours
| wafer preparation, thin-film deposition techniques, Lithography, Etching, Silicon
micromachining:surface micromachining bulk micromachining. Specialized
Materials for Micro§ystcm.s.

Mo‘r}ule -4

"Electronics Circuits for Micro and Smart Systems.Semiconductor devices: | 10 Hours
Diode, Schottky diode,Tunnel diode.BJT JMOSFET,CMOS circuits ,Electronics
Amplifiers .Op-Amp based circuits Practical Signal Conditioning Circuits for
Mems. Circuits for Conditioning Sensed Signals. a
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Module .5

\_\ e ——————————

B

Imple i .
Migfgrgr;r:ég::on}jgii Conhlllxo:lers for MEMS & Case Studies of Integrated
Digia Cﬂm;(.m S g\r/xli ethodology, PID controller, Circuit Implementation,
My cg}.sz ICrocontroller & Pl Case Studies of Integrated
paran1elé1-5 S,:—, b pressure _sensor,  design considerations, performance
- practical implementations, design of electronics circuits Integration of
ressure Sensor and Smart Struc i ’ |

10 Hours

ture in vibration control
Course Outcomes: On completion of the course the student will

1. have knowledge of Smart Materials, Sensors & Actuators ,Microsystems.

2. understand the Working Methodology of Smart Devices & Systems, Electronics Circuits & Control for

MEMS, Methodology of Micro-manufacluring.

Graduate Attributes (as per NBA):

F

Question paper pattern: :_
¢ The question paper will have TEN questions. |
e Each full question consists of 16 marks. ;
*  There will be 2 full questions (with maximum of FOUR sub questions) from each module. z
e Each full question will have sub questions covering all the topics under a module. :
¢ The students will have to answer 5 full questions, selecting one full question from each module. I
Text Books : . |
1. Micro and Smart Systems: G.K.Ananthasuresh, K.]J.Vinoy, S.Gopalakrishnan, K.N.Bhat, |
V.K.Aatre,Wiley India 2010. !
EElsIcHegtole - MEMS: V. Varadan, K. J. Vinoy, S.
1. Design and Development Methodogies, Smart Material Systems and MEMS: V. Varadan, K. J. v, |
Goplakrishnan, Wiley. |
itai halik, TMH 2007. :‘
2. MEMS- Nitaigour Premchand Ma : g ) i |
3. MEMS & Micz:jrosystems: Design and Manufacture, Tai-Ran Hsu, Tata Mc-Graw-Hill. |

£

L d
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LESSON PLAN (SUBJECT - 3)

KRYon

O0.

Semester: VT gem Subject with Code : 1.5 MT 54 CMEMS’)
Week | Hour Date Topic to be covered
1
4 iL/OS/J_q, Tnbroducton 4o micvo and Smeot S,
A 13/08/1% rmicro xtérfﬂ—em , micro easors and mMicro actuodors
3 é _'Le/og/:l.z mm.‘a_i-w—tiﬁazhan, va, S
1 .1_8/08/-13 Smant m;h)u‘.olﬂ and agyzlens .
A oZo/O%/_LS Ih*'ecuyraﬂ& m.‘c*ro—)&qu,gié'ms,mulhd%ap\l‘ﬂcmcj azpcc'ﬁc)
4 67 c23/03,/_18 Applicativas o] Srmostt makvads H—-S‘;gilfms o MEqS
I 25‘/08/.1_% Micro & Smaa—ﬂf devicesy, B deatures d Sc:mms‘, A ctuatygss, Shae
A 0'23]/08/19 < engors, and Tijex (9]\, Sensors, A..Q._,i‘n'bcon Capo,cehue accthd.
m5 3 ,93/08/—1—8 Piezoresighve praswie  Lensor, portable blood anala'tm.
& |30/08/18 | Conductomelric qaz AenADY .
a4 oi_/oq /:LB Actuodor : typs , i miCro ~miTvos o.m\cu{ rm Urdeo PTo;w
& loe[0oa (18 | Piezo — elctic bosed fikjet head.
6
4 |09/09/1e | Elecho - Arabec comb Dvive magnehic micro ‘nlam
A j.o/Oq /ig Siltcon ax a matowal for micro —mcxchnmnq
| 3 |12/04/38 | Silicon watsh prepanation.
7§ 4. i‘S/OQ/j%. +hia —fw,m dcposdwon ‘}‘cchm‘qw_.
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LESSON PLAN (SUBJECT - 3)

” (MCM,)

Semester: . BEM Subject with Code : 15 MT
Week | Hour Date Topic to be Mw
4 |47t[oq/ag L4h0q°tc1phq J _process. — ]
| 8 3 19 /09 /19 E+chmq -l-cchmcluo_, —— .
é ;2:) foa fig | <. licon micro machiaq ;SMWCTO machm;r;;
L 122/0q Jug g?“cdl‘i’f—d l'nq,twnb,r;fw m"ﬂ‘-wﬁ'
4|2 /oa (18 Semi- Conclctor  devices, Diode, SChdﬁH'd’:"Odj- -
g 3 |26/eq /18 | g3+
¢ |2%/oa (18 MOSFeT
L |29/09 /48 | cmos  civewits
A loif10 (18 Elechonic Armpli]ios
10 |-2193/10/48 | op— amp boud  Corcaids
6 |ob /1018 prockical  Sigaal Condihoniag Circuits ‘fW M. Syeheang
1 - 106 [10/18 | Civewste for  Gondihoniacy " Seazor Sented) Sigoaly
11 3 |ao/10/18 ])E?)Sldﬂ m&hoda[oqq
6 |11/10/48 |Pip~ conbrolln
L |13/10/18 | Civewit Traplemeatahion
12 =
1 |R0/10/13 | Digital (Conbrellus
U
4 |ar/10/48 | Micro - contrellen @ PLC
13 & Wsfo 19 |Corr Afucliu J
SYATS ¢ OL .Ln*CQJtOlL Bl s i REL pressunce 4 senish
4 Q:;/iO/i% D%xd’n COMldt}mCLhOOS P—U:LG‘JWIOMLL ])cdamut}.g.
4 |29/1d18 pwachco] Jmpllmcn*‘fahon,&,
14 | = |31 /10 /28 De,\,gq ole Eectronle  Civewdlls
\ P . 8l ot ]
1 03/11 (18 Ifeqradion o] prosws Aensos % 2mast thuakuse fo Vibratije
? CEATTot

' P ' ’.b" 'r
 pRUTEY
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30 [OXT7TMTO041 \fll'\Y D
ol IOXI'/'\'H‘(H'? VH/\Y/\I \I\SHMI S !
32 10\|/M|04) VINAY l\l!M/\R TV j
33 l()\l"M 044 Vl;‘H/\L T - |
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[HE OXFORD COLLEGE OF ENGINEERING

/—' ,_‘
A \ THTR SR OYID
£ ‘ORD €
& L DEPARTMENT OF MECHATRONICS ENGINEERING
g .-,.—f~ » Fosur Road, Bommanahalli, Bengaluru-560 068
R Websitemwww.theoxTord.edu Email @ engprincipai@itheoxiord.cdi:
{ \l’l"in ed by AICTL, New Delbi, Aceredited by NBA, New Di!l,'_‘ih.’.\',QEJ,E%!&’-E_I l_!ig:-:um)
Academice Year: AUG 18-DEC 18
INTIERNAL TEST - I{CBCS Scheme)
SUB CODE: 15MT54 DATE: 04.09.2018
SUB NAME: Micro and Smart System Technology MAX MARI: 40M
SEM: V DURATION: 1Hr 30Mins
Answer any one full questions from each Part 5x6 =30marks f
Q. Part 1 Marks COs,PBs
No.
Q. | What are smart systems? Explain the components of a smart 08 COl1,POl
system with the help of a block diagram.
5 OR
Q2. | What are micro systems? Explain components of 1micro 08 CO1,P0O1
system? And mention the applications of micro system. .g»‘
Part2 |
Q3. What is miniaturization? Mention the need and advantages of 08 | CO2,PO1 |
miniaturization of systems ?
OR
e et 08 CO3.,PO1
Q4. | Elucidate the multidisciplinary aspects of Microsystems with N
the help of block diagram |
|
!
Part3
Q5 | Explain micro system as micro sensor and micro actuator with | 08 CO3,P01
block diagram. l
OR !
6. . . 08 CO04,P0O1
o What arc smart materials? Different types of smart materials LA |
| ind explain working ol any two smart materials. ; !
B
Part 4 T
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7. | Bxoii— . T CO6.PO1
: Explain _SMLmtors and systems. And writc the | 08
characteristic features, CO5.POI
OR
; tive | 08
Q8. | Explain  the working principle of silicon capacitive
accelerometer with the diagram.
. s
B Part 3 CO5,PO1 |
Q.8. | Explain the working principle of piezo-resistive pressure 08
sensor with block diagram..
R CO5,P01
a.10. | With the neat sketch explain the working of conductometric 08 |
gas sensor.

Course Qutcomes

Students will be able to

1. Know the basic concept of micro and smart system technology.

2 Understand the need of micro size machines and devices.

3. Know how this micro system technology is evolved in all fields of science amd
technology

4. Know the smart materials and their characteristics for the smart system applications.

5. | Understand the working of different sensors for smart system applications,

6.

Know how the different components of smart systems

Faculty Signature

ate integrated with each other. |

Prof. & ¥NGD

1 pat!
'\". .-ﬂ?_‘C '.
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'HE OXFORD COLLEGE OF ENGINEERING
DEPARTMENT OF MECHATRONICS ENGINEERING
Hosur Road, Bommanahalli, Bengaluru-360 068
Ph: 080-30219601/02, Fax: 080-25730551, 30219629
- S _ Website: www.theoxford.edu Email: engprincipal@theoxford.edu
. W ALCTE, New Delhi. Accredited by NBA, New Delhi & Affiliated to ViU, Beleann)
Academic Year: AUG’18 - DECI8

SCHEME & SOLUTIONS
INTERNAL TEST — I{(CBCS Scheme) o
SUB CODE: i_‘,"‘)?*-".'\'f_i\.i. DATE: & - 09 -901%
SUBNAME: nMiCRD A SMART SYSTEM TECHNOLOGY MAX MARK: 4O
SEN: 3 DURATION: 1ilr 308ins
1 Q. No Tm i _,L_.‘!I.:.‘I.lii
‘ - PART -1
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THE OXFORD COLLEGE OF ENGINEERING
DEPARTMENT OF MECHATRONICS ENGINEERING '
Hosur Road, Bommanahalli, Bengaluru-560 068
Website:www.theox ford.edu Email ; engprincipal@theoxford.cdu
Q}MV&I by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VT'UBclgaum)

Academic Year: AUG 18-DEC 18
INTERNAL TEST —!I(CBCS Scheme)

SUB CODE:  15MT54 DATE: 16.10.2018
S:UB NAME: MICRO & SMART SYSTEM TECHNOLOGY MAX MARK: 40M
SEM: Vv DURATION: 1Hr 30Mins
Answer any one full questions from cach Part 5x6 =30marks !
Q. Part 1 Marks | COs,POs
. __No.
| Q1. | Explain the working principle of Piezo-electric based inkjet | 08 CO1,PO1
print head.
Qz. OR |
With the neat sketch explain electrostatic comb drive. 1 08 CO1,PO1
Part2
A
Q3. | Explain the working principle of magnetic micro relay. 08 CO1L,POl
OR
aa. | With neat sketch explain silicon wafer preparation. 08 CO2,POI
Part3

Q5 | With neat sketch explain thermal oxidation for silicon dioxide. 08 CO2,PO1

OR
Q6 Discuss the process of preparation of silicon dioxide, silicon 08
j " | nitride, polysilicon using chemical vapor deposition. )

CO2,r01

[ —

Part 4 R
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e e e T = 08 COL PO
o ~CSSeS ! ;
| sketches, explain the key proce ! ’l ':
tQ7. With the neccessary sketches, Cx
involved in photolithogruphy. |
OR }

- i,e a cantilever

Qs Explain surface micromachining 1o realize

structure with neat pictorial representalions.

08 \ CO4.PO1
|
1
|

—— Part 5 | - | ——
{ T . . : 7 7 i 08 COS~PDI
| Qs. | With the help of neat sketch explain various steps involved in
liftoff technique. ‘
OR i
08 CO6,PO1
B | qio. | Whatis etching process and Explain (i) Dry etching (i) Wet
| etching (iii) Isotropic etching
|
! Course Outcomes
Students will be able to
1. | Know different types of actuators in the applications of microstructures.
[ 2. | Know the materials which are used in fabrication of Microsystems.
3. | Understand the processes for the manufacturing of Microsystems active parts.
4. | Know the processes involved in the surface micromachining,
5. | Understand the manufacturing of the thin film.
6. | Know how the base structures in the Microsystems are produced by mi Cmeachinigg_f'
9 7
p Faculty Signature \'\L&é _
HOD Signatu®
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DEPARTMENT OF MECHATRONICS ENGINEERING
THE OXFORD COLLEGE OF ENGINEERING
Hosur Road, Bommanahalli, Bengaluru-560 068
Ph: 080-30219601/02, Fax: 080-25730551, 30219629
Website: www.theoxford.edu Email: engprincipal@theoxford.cdu

3l Wi

{Approved bv AICTE. New Delhi. Accredited bv. NBA, New Delhi & Affiliated to VTU. Belpaum)

Academic Year: AUG’18 - DEC‘18

SCHEME & SOLUTIONS
INTERNAL TEST - II (CBCS Schenie)

SUB CODE: 15MT 64 DATE: 16.10. 9042
SUB NAME: MICRO &5 SMART SYSTEM TECHNOLOGY MAX MARK: 40 M
_SEM: N DURATION: 1 by 20 Mins
Q. No [Marks |
NS A . \ ey -——-—J,
"\\ X 4. Riezo — eluchic \acvud intiel- P'vfrﬁ head. / [
% PzT/ octuaior | !
’ /DI‘Q.PhTO-am ' l i

TR LRSI | B

DOZ)Z)[& 7 iy =
g !
o.cm{lid diaphyo ™ /5 e
C \ | Gehngy
_.,cl'nma.hc <Hagram O} Pl'ezo - ¢lethric oosed- ClTOP
P

l‘nkéof Pﬂrﬂ' h 5
Eﬁp\anah‘cn c% wc\«hma % plezo elackic

a N €
Ly | Geostabic (omb dve %ﬁﬁ -
e

N )Cc{d)d beom
;) -~
1 N| Suwapensio %r.,\
e .

)nl(j't_d ’)r](ﬁ head. |
— ™M

\

1 rrlisine
l~—~mo@v 0(3 com D 8L

ancho?:d’ m—“}m—}_ﬁn ' N4 bl‘na,u‘)s
D—%M SEined (cx_nb »
fogos

QCL}cma\'\‘c diuﬂmm o\ thinetlohic (omb chive. 2 M

*

¢ Lechos bl L fomb dvlua— St

S

T Erlavadion of Wekly

Scanned by CamScanner



ey s e AT —vegel) S
fome | TR }
| G ?‘-.-;e;(;,s-,i.{u' Py ‘é,g/jém

P = b J

i ! I‘n(: % uhg J’ni T

| A o e
| § e R I {-- |1

1‘ i | ; .

g i A 2_).. %,_,..'._.-ap : E o

f 1 4 ' ] ¥

| v £ o T

¢ ! C‘ p CIO .

‘ : - ’ ;

{ i T

| | 4 - BEM

5 Shimatic tiO.C}‘gC'r“ ) mcquﬂ.u. (70 Ydu*"'

; | = ; R c — B M

B Explanaion o maﬂnc‘hc ynlcyo vl W _

|

s Silicen  1oais mg aycchion.

é ’)L& ! P ———— L y‘\/l
: Silieen (s L«lOL’3 H”("L“L"O)\ '

“‘OLD C{/O‘Cch‘m L3 r\\f\ MP\C((‘-\;—}‘I{-II"_

3| Qucay /
:1) }ﬂ

&L"'“ﬁi — 43¢ l\u:mm ”\\

e,
Zxplanaherm  of

ocy V_mq ﬁ’f 7y tixdction

\O a4y PU.LQ Sl{mh _
m&}'oihli‘]fccd -
Greds S‘ucw
9 et

Teichl crost
\ s lc”’f”_\ <t haly

S ———— e e

) Fvcuhom) ?[lg&\[qham |(‘) H Yo e
{"Efnéilihml
_.‘;.f_-
! <cs
—— 2licias

———— th((m wa;u,\ \

Scanned by CamScanner



PART- 3

s s —

et e

MS . Thume!

P —
L

i 1 e o g S S b . g

\

A

s

i

.
Qm.‘]-

l\ ?LCL\L —

Silicwn UOC‘JEQ'
T gd,\ M cuct%f‘v.clm ol Thoma  ondahion ljvoccbs'

'H:\C’— PTD((SC- udllh (“)r‘mgcap recith'oad fou

(f:xp] anahion c\?

__UJIII -

D Marks '

oidodio "?O'r Sihicern dioicle
PR N WG Y — T

— (S?LLMJS yube !
o N, 0, HO VO

j\ bk
<l ‘ i1Con

7 ki,

Gy O ———

I-h,cd;t'nif (ol

q00 1200 i
>

W CL\{)Z

3™M

1'
f
f
1
{
|
i
()\L"" !
r

(Loch O dUh"f‘:)

QIO . 'ﬂ]g,

- ._>IO ('ﬁ'rq C‘)LLd.ClUC'n}
— < M !

e,xP]anohcn waith

(96- S llCO‘f‘ AFO)udUL Pyepoomhcn

Hco +0 500 [

S.-Hw -

Grcl, by + o —— > Sio, + M,

Slion fuiids preprralion

AN A P el

€ rpanation with

3 GiMy + ANH
B tona __ %00 C

3 gtchﬂ

3 g, My bsoe b

cLamiced yeachoad involu ed . |

|
}
hemical yeackons - ]
THoo o WOE gy 312 Hg ;

360 ¢ . 3 @ iz
150 st n, -+ € L 64

gic, + Ms _— IM

- AHCL

tavolued M D

23 My !
b Cig Ny, Y V2 Vel |

Scanned by CamScanner

_gph

et <+ S— s



Ml BB 5

A I

e

edaf ot Lo,

: . ’ t Nele [ty
;5 ' > ittt (f‘rtr"l:/”"l !,’ .
? i1} “J(“'..'\ ;H“«'O‘HOJ“!*’;H LA E T . e *

pas \ re T (‘/\l'}/"‘ Y = ol
{ @ y’ \\p {'.41;," ',"'f""”f{'
{ oa e o '
{ 5 | i
¢ ' tan o Ao c ,, | o

- : ¢ ¢

i S Lj( > pa
: it

| Pagt — 4 e

h k . , 5 rl
pa.fo]owmo(}w\fu\( , T _“_Pg.,_,‘.lﬁ-,,‘,;,.) :

oxicin

Slant l.o.cL\u with

, e Yhin \;\m Q)
D yend Coald on i

| S
|

D vnouk \ds
’ uul\\’lY(d‘(%p @

;'

|

I B

o OF

C:RPDSlDIL

|
{
, Al @

c{n}dﬂpm; .

] = 3 ,,::.'-_.. S 2 L
J a-r: e Zesd ;
| ©
! A\)’m R
} YQ’mO‘Jﬂ}’ e =
(Shippioy
O} yesist
(= aplonation 0(\,
i [2&4;.4&‘%’ CDCEHGC;
2 . Prebakiog
o R ¢!
3 - LV expoSiide

- ———

i

. U-:m.\zgn?\aq
<. }‘,(i&‘r)o.}ﬁn% (& nY
“_6” E}CHG (A, ) _ |

!/365[/—1"‘73, jﬂ })bl.)h)z[j‘u")oq\fg")hj (_0(“]"}'\ G(D’)S 'mUzL}g
T pho’rmcm‘f Qh(‘ppfa%-

"l d
-Ir

\
1

|

|
|
|
|

3, e

Scanned by CamScanner

!

|



T TS —— S T
0. A A
£ . /"-\ ' s e “\" "'

Carrhileass Qer\mu .

.‘{‘- \a Y C\LL)\L»
. Swpusit G0, o G el

¥

i @‘) Liv Lithograph
4|k ?uul

T — _'_j_,_..~\_

e o -

o e M

D) Q,LOP

g

e

O pohj&ltcc*n A”‘?CS H(m c |

.é’%‘pfaw.wk o) Carh e ('K (v
T T

%@h P‘ croyed 7\’)37 in h’t Hew) O& Sy ir«n vrityuyno Ond =_{(‘s;r£

\
SMCT ~ Si O‘Z-

O O‘JU— g}thtﬂ—i— j
mCQ ")CEUL\Y‘)I

gEs - pol 4s*

[ Marks |

Chenclun e

-—ait o a

¢ Coretidearn t

e regme:

HA

cla
<

l||CC)"')

_QIA 1@4.&. M((‘TM«'U-@;Q! HV(

Scanned by CamScanner



Parr &

i LITT ol Jeonangul

) "} LG e
e Y 4 v g \ . ol : (,( r”
>chemalic (’l.t(lg"icu  ¥epRsen )mc; Ltp C‘U | !

{ ! e
) q,\)fx

ol

.
T PR
] o ~g_u)° sl

-l Y 49 Ty ®e "m ot
e

L}LLLlLiJ*“'UV ch \

L i

¢ .
s S

&

e <Rl dj_u,sz?men"{ )

= Resrk  clusolued.

r_—_j L{“ o\)\ redee

€ xplanation ©} MEE o), Jrfchnlalfu oith tach Al — 5™

nedale OL:_PosiHcm

6\;‘)1[}. Ciching Trowss 1— gxplanahom o edtlnl Yol — AM
= e\l cé}cj];; ob ﬁzwncd [m)u);z N“)

b D‘na ehchine PYO(LE ~— Qcp}ana’n‘m —am Q™M

‘,‘\\ !,q:‘»cj d’(.\'lin? PTC!KESS — f/x?}cmcn’ffc‘n —aMm
i) Teohopic c,%chi-nﬁ Yo - Zxplanation — am. N

Scanned by CamScanner



THE OXFORD COLLEGE OF IEN

Websiteswwwy, thm\iord edu Enthil : engprincipal@t

GINEE Rl\‘(:
DEPARTMENT OF MECHATRONICS ENGINEERING
Hosur Road, Bomm'mahalli Bengaluru-560 068

r

(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTUBclgrmm)

SUB CODE:
SUB NAME: MICRO & SMART SYSTEM TECHNOLOGY

SEM:

Academic Year: AUG 18-DEC 18
INTERNAL TEST —~I1I (CBCS Scheme)

15MT54

DATE: 23.11.2018
MAX MARK: 40M

v DURATION: 1Hr 30Mins

Answer any one full questions from each Part

8x6 =30marks

Q. Part 1 Marks | COs, POs
No.
With the ncat sketch explain enhanced MOFSET with VI
QL characteristics. 08 COLPOI
\9/ OR
“* | Briefly explain the different OP-Amp based circuits. 08 | COLPOI
Pa?t2
Explain the vibration control of beams in micro systems using
Q3. | neat sketch. 08 CO1,rOl
OR
Q4. | Define Bulk micro machining. With the flow chart explain it. 08 | CO2,POl
Part3 ’
Q5 | Explain the VI characteristics of BJT along with construction, 08 CO4,PO1
OR
Q6. | Explain instrumentation Amplifier as a differential voltage | 08 | CO3,POI
amplifier. a
Part 4
— Q7. | Explain Analoé to Digital converter. 08 C03.PO!1 ]
i~ OR
\W Explain phase-locked loop, with a neat block diagram. 08 | CO3.POI
e - Part.d T
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[ 08 | COS,POT

ralvi I3 “w sy e 1Q S ill MiCl’OS)"Stcn‘ls-
Q.9. | Reliability and key failure mechanisms

OR
Q.10. | Elucidate the characteristics and performance

pressure sensor.

parameters of 08 CO6,PQ)

Course OQutcomes

Students will be able to e
1. Understand the electronic circuits and control of MEMS
2. Understand the working methodology of micro-machining.
3. Understand the different circuits to control the micro Systems. :

4. Know the different electronics devices to control MEMS. e
2 Understand drawbacks of micro systems by thier failure mechanisms. —
6. Kunow the characteristics & performance parameters of pressure SEnsors.

BOE » :@\WV

Faculty Signature HOD Signature
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MICRO AND SM

10,

S “ hq( ;~, mhn;,mphy" 2 *<pL:m with neat sketch photo hthu“mph /!

ART SYSTEMS TECHNOLOGY (15MT54) QUESTION BANK
MODULF, 1

\\'hl[ ArC SImirt eveto UENY . . . ;

At e smart systems? Explain the components of a smart system with the help ol a
block diagranm,
‘ y a ». i . i - = ~ . . .
Mention the applications of smart materials and microsystems.
What is mimaturization? Mention the need and advantages of mintaturization of
svstems,
With the help of a neat block diagram explain the multidisciplinary nature of micro
system.

Y O 101 vele ¥ e 1 ! i ] ’

What are micro systems? Explain the components of micro system along with the

applications.
MODULE 2

Explain sensors, actuators, and systems with their salient features.

What are sensors. and cxplain the working principle of silicon capacitive
accelerometer with diagram.

Explain working principle of piczoresistive pressure sensor.

With a short note on portable blood analyzer.

IExplain micro system as micro sensor and micro actuator with block diaram.

[Explain various blocks in typical smart system and compare cach composnents of

system with that of a biological system.

What are smart materials. mention differernt types of smart materials, explain
working principle of any two smart materials.

Explain micro sensors and micro actuators.

Explain the working principle of peizp-eleetric based inkjet print head, magnetic
micro relay. magnetic micro relay. electrosiatic comb drive.

With the neat sketeh explain the silicon micro mirror array used for video projection.
MODULE 3

\& ith neat sketch explain silicon waler preparation,

\\’hal do you mean by thin film deposition? Mention the differerent types of thin hlm

it dcpos;t:onf‘} cplain any one.

{

Scanned by CamScanner




s

Explain the sputtering and chemics 44 : : :

I sputtering and chemical vapor deposition technique, with neat diagram

and cquations.

% >:' " Y .‘v\..' ’ Y ‘1\ > - M . |

5. Explian the ditferent types of etching with relevant diagrams, chemical equations and
etchants.

6. Explain surface micromachining (o realize a cantilever structure with neat pictorial
representations.

7. Define eich stop? Briefly explain the different methosds used to stop ctehing.

8. With th help of neat sketch explain various steps involoved i9n lift off 1cchnique.

9. Wrote a short note on the following (i) Dry etching (i) Wet etching (iii)lsotropic

etching (iv) Anisotropic etching

10. Differentiate between positive photoresist and negative photoresist.
MODULE 4

1. With the neat sketch explain enhanced MOSFET with Vi characteristics.

2. Briefly explain the different Op-Amp Based circuits.

3. With the neat circuits diagram explain intergration of MOSFET with pressure sensor.
4. Explain the vibration control of beams in microssystems with neat sketch

5. Explain the VI characteristics of BJT along with comstructions.

6. Define the bulk micromeabining. With the flow chart explain it/
MODULE 5

1. Explain the bulk microchined accelerometer.

2. Explain the instrumentation amplifiers as differentioal voltage amplifier.

3. Explain phase locked loop with a ncat block diagram

Reliability and key failure mechanisms and performace parameters of pressure sensor.

&

3]

Explain basic Op Amp circuits and their applications.

6. Explain analog to digital converter.
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9

th

10.
11

16.

MICRO AND SMART SYSTEMS TECHNOLOGY
Assignment-1

\{\7 at ‘-" \ ot rote T . o
hat are smart systems? Explain the components of a smart system with the help of &

block diagram.
Mention the applications of smart materials and micro systems.
What is miniaturization? Mention the need and advantages of miniaturization of

systems.

With the help of a neat block diagram explain the multidisciplinary nature of micro

system.

What are micro systems? Explain the components of micro system along with the
applications.

Explain sensors, actuators, and systems with their salient features.

What are sensors and explain the working principle of silicon capacitive
accelerometer with diagram.

Explain working principle of piezo-resistive pressure sensor.

With a neat sketch explain conducton‘fetric gas sensor.

Write a short note on portable blood analyzer.

Explain micro system as micro sensor and micro actuator with block diagram.

Explain various blocks in typical smart system and compare each components of

system with that of a biological system.

Make a comparison between micro electronics and micro system technologies.
Mention the technical reasons for process of miniaturization.

What are smart materials, Mention different types of smart materials, explain working

principle of any two smart materials.

Explain micro sensors and micro actuators.
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What 18 microsystem? Make a comparison between micro electronics and micro s

itamg S,

"

? 7 N s
« w.m..ui: :ﬂ*"a.ilﬂ‘.ﬁ*’<«

wonth Semester H.E. Depree Examination, Dec.2014/1an. 2015 s

L.

AL

Micro & Smart Systom Technology

Note: dnswer FIVE full questions, selecting
at least TWO questions from eacth part,

Explain the typical smart system with o block dingram. .
Mention the wehniea! reasans for miniaturization, o 8

eI

Max. Markblﬁﬁ S

ystems.
(08 Marks)

(B8 Marks)
(04 Murks)

Explain with a neat diagram the process steps involved in the construction of silicon
capacitive accelerometer and state principle of operation, -
Explain the principle of aperation of DMD chip.

(12 Marks}
(08 Marks)

With the help of neat sketches explain the proc\_cssﬂ steps involved in realizing a cantilever
structure by surface micro machming. '

Define eteh stop? Briefly explain the di}Térém methods used to stop etching.

(12 Marky)
(08 Marks)

™
For u straight beam in pure bending, show that the bending stress @, the bending moment

M and arca moment of inertin [ ag¢ related by, /o = T Y.

Explain various scaling issues to be considered in miniaturization.

PART = B

tixplam the need for using numerical methods in micro system design.
Derive the shape function for a rod of finite element having length L and axial rigidity EA.

.-

(10 Marks)

(10 Marks)

(10 Bierks)

{16 Marks)

Explain with a neat schematic how fo measure capacitance or charge from switched
CAPREIOT CIFCUILS. 5
Describe o role of implementing a PID controller for a smart system design.

Bricfly explain the different types of microsystem packages.

Explain the relinbility and key mechanism that are essential in inicro system.

- Write shon notes on the following:
Active vibration control.

Finite clement method,
. Thin tilm deposition,
‘4. Soft lithography.

XX N
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Seventh Semester B.E. Degree Examination, Dec.2015/1an. 2016
Micro and Smart Systems Technology

’r][]l as 3 i X
<. 3 hrs, Max. Marks: 100

NO: P " - ~ oy~ g . $ .

€ Answer any FIVE full guestions. selecting atleast TWO questions fron each part.
I PARY - A

EX). Discuss the applications of Micro system m the Acrospace Industiy. (06 Marks)

\‘nth the help of a neat block diagram, explain the multidisciplinary nature of micro systems
design and manufacturing. (10 Marks)
¢ Discuss evoiution of micro fabrication. (04 Muarky)

Explain the principle of operation of Silicon Capacitive Accelerometer, with a neat dagram.
% o (06 Marks)
b. Dhscuss m digital Piezoresistive pressure sensor, with a schematic diagram. (86 Marks)
¢. Write short note on Magnetic Micro relay. (04 Marks)
d. Explain the principle of operation of Portable Blood Analyzer. (04 Murks)

Explain Czochralsk method for growing Single — Crystal Silicon. (06 Marks)
b. Discuss the process of preparation of Silicon Dioxide, Silicon Nitride and Polysilicon using

Chemical Vapor Deposition,

(08 Mirks)

¢. With the help of a neat dingram, explain the differemt process steps invoived n the
fubrication of micro system. (06 Marks)

4 a. With the help of appropriale equations. discuss scaling dynamic forees. (04 Murks)
b Discuss the ellect of Residual Stress Gradient on a Cantilever beam. (66 Marks)

¢. Using FI:M (Fiite Clement Method) analyzc a stepped har. (10 Marks)

PART-B
Discuss the analysis of Piezoclectric Bimorph Cantilever Beam using Finite Element
Method. (10 Marks)
b, Discuss the dynamies of the Simplest Lumped Llectro Mechanical Method. (10 Marky)

(06 Marks)
{06 Marks)
{08 Marks)

. Explain Instrumentation Amplifier as a Differential Voltage Amplitier.
b, Fxplam Phase - Locked Loop, with a neat block diagram.
¢, With appropnate mathematical equations, explain State — Space Modehng.

4 Discuss the special issues in Micro system packaging.
b, Briefly explain various types of micro system packages.
with the help of 4 neat diagram, explain Die - Level Packaging in detuil.

{06 Marks)

{06 Marks)
(08 Marks)

With appropriate equations, discuss the vanous design considerations of Piezoresistive
L Explain active vibration control in beams using Lead Zirconate Tianate Transducers:
S Lo _ ‘ (10 Marhs}

wRhfkE
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Seventh Semester B.E. Degree Examination, June/July 2017
Micro and Smart System Technology
l:lmc: 3 hrs, Max. Marks: 100
Note: Answer FIVE full questions, selecting at least TWO questions from each pari.
PART-A
I a. Explain the various blocks in typical smart system and compare each componcnt of with that
of a biological system. (10 Marks)
b. Makg a comparison between micro electronics and Microsystems technologics. (05 Marks)
c. Mention the need and advantages of miniaturization of machine and devices. (05 Marks)
2 a With necessary sketches, explain the working principle of silicon capacitive accelerometer
antfl memlion its advantages and applications. (08 Marks)
b. .BrlCﬂ}’ explain the following :
i) Magnetic micro-relay i) Piezo-clcctric inkjet actuator. (12 Marks)
3 & With necessary sketches, explain the key processes involved in photolithography. (10 Marks)
b. With the help of ncat sketches, explain various steps involved in lift-off technique. (10 Marks)
4 a. With the kelp of neat sketches, explain-the various steps invoived in the fabrication of
cantilever structure by surface micromachining. (10 Marks)
b. Explain the Anode bonding process for microfabrication.. (05 Marks)
¢. Explain various scaling issues to be considered in miniaturization. (05 Marks)
PART-B
5 a. What is Finite clement method? Briefly cxplain its procedure using flow-chart, (10 Marks)
b. Obtain an expression for the stresscs developed in a two-bar assembly of stepped bar with
fixed ends. (10 Marks)
6 & With a neat schematic of instrumentation amplificr, mention its characteristics and obtein
_ expression for its differential gain. (10 Marks)
b. With necessary schematics and waveforms, explain the operation of switched capacitor
circuit for capacitance measurement. (10 Marks)
7 u Designan inverting amplifier with closed loop voltage gain -100 and feedback resistance of
100k, Also find its output voltage for & input voltage of 0.5uV. (06 Marks)
b. Bricfly explain the various possibilitics of monolithic integration of CMOS and
microsysiem. {09 Marks)
: c. Meation the general considerations in packaging design. (05 Marks)
. g write & short fmtc on the following :
.. g [Isotropi etching '
- p. Dryeiching
c . wi:c‘bonding
- 4. LIGA process, A | (20 Marks)
e o sesew

| $0ECTS?
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Seventh Semester B.E. Degree Examination, Dec.2016/Jan.2017
Micro & Smart Systems Technology

Tune 3 hrs Max. Murks 100
Note: Answer FIVE full guestions, selecting

af least TH'O questions from each part.

4 PART . A

g ! 1 Fxplam the components of a smart system wath thie Ticlp of a block diagram List the general
— requuements of a smart systen (18 Marks)
: 5 Mentiwoa the applcations of smart matenals and micro svsien, (10 Marks)
I ¢ Desenibe the working of silicon capacitive accelerometer. (07 Marks)
b Explan the principle of uperation af piezoclectne based ket printhead (07 Marks)
¢ bkxplan the operation of o magactic microrelay (06 Marks)
3 a4 With ancat daeram, describe the process of stlicon water preparation. (G Marks)
‘ b Describe surface nucromachining techmigue with the kelp of a surtable example (08 Marks)
¢ Dafferentate between positine pheterestst and negative photoresist (0 Marks)
. 4 a. Describe in detatl sealing of siccttonuaancie forces and electrostatic forces. (1@ Market
: b Describe the concept of ceupled clectromechanics in detasl, 110 Marks)
:
- PART -8B
2 5 2 Desoride indetanl the weighted residual techmique

110 Siarks)

b.  Explam fnte clement method in detail. (10 Marks)

3 6 a  Descube the working of o MOSFET wrh a surable dugiam. (10 Marks)
E b txplam how te check the stabilay of a system using Routh Hurwitz criter:con, (10 Marks)
= 7 a Listand explam the issues i microsystem packagang. (10 Marks)
= k. Descabe any four packaging technologies used microsystem (10 Marks)
Z 8 o Wih a neat Gagram, lepi.‘lm the working of a piczoresistive pressure sensor and define the

- termms sensitinity and offset vohage (10 Murks)
& aemriius 5 rver s 11t it . . v 4 o

= b, Descnbe how 1o perform active vibiation control of a beam, (10 Slarkey
&

S

4 & ¢« a @
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'I"IIE OXFORD COLLEGE OF ENGINEERING
HOSUR ROAD, BOMMANAHALLI, BANGALORE - 68

AAAAA lH( T (‘() .
- — - l) . Q ~ ey . .

=D/ SUBJECT NAME: 15M1 54 MICRO AND SMART SYSTEM TECHNOLOGY
NOTY:
(e fipgg

w60 —
i i'rm. OUTCOME CODE NEEDS TO BE IN TINS FORMAT - C232.1

i!!h‘dﬁ!} lk';iir“.l ':l:u:nd fh%:’f 1S ."\?:ll‘.c.\;!(_frl..l"l-il'(l digit is Slll)jcc.l code atter dot it is first outcome means it should be writien |
Aol you sede (Lx‘ b "‘~ur cenbat I network analysis it should be C232.1)
see lo-‘lh'n (‘:)v -)V'Ullmm"cs L Sl sul‘x_)ucl
and SL‘Ct)IN; ('(.) lh rould relate to your subject
Third ang fopnt (-‘ *‘ 1uld be dependent on the modules which will be kept for Internal |
th CO should be dependent on the modules which will be kept for Internal 2

second me
- Please
Kindly
First

Fifth and sixh ¢
(O?;;:F'(\S‘:}f_((‘( ;:%;1% l_;é‘l())cl;lc,:pcndcnt on ‘lhf: mod‘ulus which will be kept for Internal 3
—2l OUTCOME CODE [ DESCRIPTION
e ‘(gj?‘}_-.l__,._____,_wt___,__K,Llf_)}v_lbms_ic concept of micro and smart system technology.
- - AC_"‘_‘L-! | Understand the need of micro size machines and devices. -
——— &35’_”_ - _ | Know how _l_!)ig_(lﬁ(:_ro system technology is evolved in all fields of science amd technology
e .___é‘i?ﬂﬁ_x__ Know the smart materials and their characteristics for the smart system applications.
—— C354.5 Understand the working of different sensors for smart system appiications.
T _C354.6 Know how the different components of smart systems ate integrated with each other.
L‘l;t\m\ ;:i':c, 3‘;\:[)"1 ('d_cpcnding on whi.ch COis mmohipg with which attribute and how it is mapped)
el 1V xplanation for the mapping at the back side of the paper)
Grisslate Attributes of NBA CO |CO |CO |CO |CO | CO
e -1 |-2 |-3 |-4 |-5 |-6
POI: {\;)pl)‘I the knowledge of mathematics, science, cngineering fundamentals, and | 3 ! ! I
0 engineering specialization to the solution of complex engineering problems.
PO2: Identify, formulate, review rescarch literature, and analyze complex | 2 2 2 2 3 1
:ngineering problems reaching substantiated conclusions using first principles of |
p;nhcn_l._'uwig;s‘_ natural scicnees, and engineering, sciences.
PO3: Design solutions for complex engincering problems and design system | 2 2 2 2 2 2
:omponents or processes that meet the specified nceds with appropriate consideration
or the public health and safety, and the cultural, socictal, and environmental
onsiderations.
>0z Use rescarch-based knowledge and research methods including design of 3 3 2 2
sxperiments, analysis and interpretation of data, and synthesis of the information to '

wovide valid conclusions
05: Create, sclect, and apply approprinté techniques, resources, and modemn | 2
neineering and 1T tools including prediction and modelling to complex engineering
ctivities with an understanding of the limitations

*O06: Ap{)ly reasoning, informed by the contextuai knowledge to assess societal, | 2 ]

“eahth safety, legal and cultural issues and the consequent responsibilitics relevant to
-—~:tt. 2ssional engincering praclice.

'O7: Understand the impact of the professionat engineering solutions in socictal and
nvironmental contexts, and demonstrate the knowledge of, and need for sustainable

(V%)
I
]

cvelopment.

()T/Tp}?l} ethical principles and commit to professional cthics and responsibilities
nd porms of the engineering, practice.

0% Function effectively as an individual, and as a member or leader in diverse

{
|
i
1

s, and in lmlhi“i“ﬁ_l’,_'f}"[[){'_,Ef-"":’_“‘;‘»;“'_-__m_ F ! SR
O10: Communicale cliecively on complex engineering  aclivitics  with the | 2 ]

o
J

o Cering Communuy and with society at Jarge. such as, being able 1o comprehend
u:" e cllective reports and design documentation, make cllective presentations,

ave ond yecerve clear "“_-“l',’i‘ﬁl_i‘_"__'-"{-, e S . . S S
e T k”(,\vlcdgc ;")d (ln('(,'l'ﬂlﬂ"di"g “f ”IC CIl:.'_I”L'L'I‘l"_‘.; “"(l ’) !

¥ ¢

o=

O1): Demonstraic
apagement principles ‘ ;10 one:
£ age projects and in multidisciplinary

(C)
!

and apply these 10 one’s own work, as a member and leader in
CRVIFONMEINS

st context of technolosicat change. | ! | :

012 Rgco;’m/t the need I'qr, nful fave the preparation and ability 1o cngage in
dependent and life-long learning in the broad
c - e v = M Avebld - Tk dhablodhi ~ Redibimne

Avnshe 84 d wery

ACULTY NAME

team, 10 mid
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STUDENT MENTOR REGISTER

Name of the Student  : EE&&E

USN - i __[oXISEE0DY
Batch ol 19
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changing world.

¢

Vision

To be a respected and most sought after
Engineering Educational Institution engaged in
equipping individuals capable of building
learning Organizations in the new Millennium

Mission

To Develop Competent students with good value
systems and face challenges of the continuously




Children’s Education Society ®

THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanabhalli, Bengaluru 560 068
080-30219601/02, Fax : 080-25730551,30219629

Website:www.theoxford.edu Email : engprincipal @theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)

STUDENT MENTOR REGISTER

Name of the Student : DR M. THRIGUNYE SHIVARI

USN : DX I8 E E
Batch M- 231
Branch : _EleciRIcAL € ¢lecaronic

ENGIENEERING




THE OXFORD COLLEGE OF ENGINEERING
Hosur Road, Bommanahalli, Bengaluru-560 068
Website:www.theoxford.edu Email : engprincipal @theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)

Mentor Period

SL.No. Name of the Mentor Designation Signature of the Mentor

From To

SM_VVU:‘H/um— Dok /46&): ' Pw% &‘7/&)&5 Dec avig m"‘/u"/

i SW\M&W i AP Jom -14 | Tome-19 9_/)1;/

gwm 7L | Aut-Pal Ifo/ 019 e <019 e b
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¢ of the Student

e sity Seat Number

of Birth (DDMM/YYYY)
on/ Community/Caste

.- f Admission

¢ller /Day Scholar

juages Known

TO BE FILLED WITH BLOCK LETTERS ONLY

:_BR-M THRIGUNY eSHIAR|

Jox )8 EEDDT

:_CleARICA L. AND ) eCTRONIL  ENEIENLERING

06/05/1994

Hinno L INGAIRTS  DANMACA

Q018

w ScholA R.

ENGLISH, KannNADA , HINDRI

Nature of Admission: CET/MGMT. CETNo._AzQ¢&1 CET Rank l [l é,ﬁé&

d Group A+ Height & Weight 30 4 ¢ 08
ile No./E-Mail. Id : Qg 9aliebl [/ BRHIRIGONYESHINIE YA HoO - Co™
Qualification
Name /l())cc.upat.ion Vgiftt;‘lc;l‘fo‘:l‘l";f:. Mobile No./Email Id.
A esignation
o of Father ¢ - (.C%) KALYANY M?NDA uhi‘::P ZL%MZE’ aAgquss 000l
RH. HeMa  MAHESHMAR. lENEeR, |73 » WHITEAELD , Bawernloke, | il
BRH SefTWARE  ENerlENEE g o HeMA _MARCSHIIAR @YAHOOS CondIng

ne of Mother B-CoM

- M.6. SHORHA MANGALA Hovse lAhife QIng N3 666 Qiy 03666

pe of Guardian




Address of Communication:

a) Permanent Address b)Communication Address ,;
..... Wio.. $5.55...27, Comss  RBT. Lagoihlidoiad, LMo 885,35 oo, RRT. bayout,..)..) 1
...... Neas @hzdadu.....F’.’J,Lumm.,...@Wu.,............ ..Neay. B QMILMNIUH,&WM
...... Kindinotin kol 00 IR SIEAL. b A LR LT s e
£ DN MRS SR o O RS a0 v 1 (G A ORISR ARSI DR,
Phone No: LR, L B M LT T B O W AT f

Method of Examination Preparation : @ W\(/V)( gg&tﬁ&jﬁ/‘l)\’

Fluency in English? Yes/No . ¥es

How do you prepare to improve yourself in spoken english : R w&'ma /7/?0 :!Un/.

Signam’\&lq\e%%the Student Signature\of the Mentor 'Agnature of the HOD
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THE OXFORD COLLEGE OF ENGINEERING
Hosur Road, Bommanahalli, Bengaluru-560 068

e J Website:www.theoxford.edu Email : engprincipal @theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)
Parents - Teacher Meeting
Date of Visit Reason for Visit Remarks from Class Teacher/ HOD

Signature of Mentor

Signature of Parent

4//?—//@

To The
0{0 Ul éfmﬁﬁs

jﬂ'tlm.alutu_, ﬁ be imf}ww{"

e 1

T
25| et g Po dludnnce Vil M
30l ha b éf%[ml/ Codmdin, List M/w W

ture Of the Mentor

~"Signature of the HOD
. [ A/‘"; ‘
A é




SCHOLARSHIP DETAILS

SLNo. Academic Year Class obtained with % Amount
SPONSORSHIP
SLNo Date of Conference Conference/ Project Details Amount
INTERNSHIP TRAINING
Sl. No. Period

Name of the Organization




I SEMESTER

Attendance & Performance in Internal Assessment Test Max Marks: 4. 0
1A Test-1 IA Test-11 IA Test-II1 Final
Marks
“ B Sub Code Subject Name Attendance Marks Attendance M:rk Attendance Marks
CTL | CA'| % CT " CA % CT CA %
. 30 20 35 10

Linos

\IBCHEIL | Brgy - il g2 | 11| 50| 11 | 44| 25|57 |29 | 67 | 44|66 | 29 | 33
BLgCP513 (C %wymmmiﬁ 18| 17\%| Q0| Q0| 2)| 70|16 |55 42|76 | 23 | 30
I8ELNIL- | Basic Eluchaadan | 12| 60] 12 | 21|16 |58| 1) | 58 |46| 77 |23 | a5

18 ME L5 %md@a 0|16 | go| 1y |20|a3|77 )9 | 51|39 | | 23 |
loecr 1g [Fechus L 2| 10| 44013 | 14| 8 57|11 | 34| |75 | 21 | 43

R /EMATI] &W“’W L) | 0|48 17| 37|Q2|59| 1) |65 |43| 46| 15 | 24

IBCHELIL @Vyg humistiy 4 |3 |15] — |8 |6 |75 —| 14|l fo | _ | 3°
[8PLi7 |C proghab |6 |6 o] — |9 | 9|8 TN (0w | | 37
! V) CT=No. of Classes Taken =~ CA=No. of Classes Attended

b
% of attendance in I semester: 7 ? ’ @ /1'/‘

i, brive e PN
, of‘the Student Signature of the Mentor {: Q‘%ture of ft}le HOD
. vt it L

7




Identified Shortfalls in Signature

Counselling | Date/Time the Academic Student Remarks ‘
Performance Student | Mentor

Counselling &9/“’;’& ﬁk CLHLW& wl| (gtl;wC/[ well -

After 1 TA ‘ v

Test /\/L?/OP/: ;»owwmnl’ A By

MXM/ Fo lasgss
Counselling / [ ' W/; lwdl abord e pi o 1

er 2™ & AOVemL \ ‘
Ate2”1n ot Mxﬁ yer e ,

f gl (e

Counselling Q mo\/\j{,s 1 T ATy -
After 3 1A |18 [0/} K W NN
tTest /1 Vm% W7W{M '5 w W/\j’j |

%/ M 7
Signa&g\:f\tfhe Mentor

Signature of m Student ; Slgnature of the HOD




| ~ I SEMESTER UNIVERSITY RESULTS

' Arrears (if any) : NIL SGPA/%: b*5/ 58-38 % CLASS OBTAINED: __ SC.
|

Code | SMATI] |I6CHEIL |I§LPSI3 /%Ew//,;: I1SaMELIG | (B EBELIT| 18C L7 | BECH &

AL TR Ml e Y

! va J
IA|Ext|{ T | IA |'Ext |'T |JIA | Ext | T | JA | Ext{ T | 1A | Ext| T |1A | Bxt | T 1A | Bxt | .T

A |3) |55133 30 43| 3p | 29| 62| 25] 2) |Lb] 26121 |47] 30| 42 | | 37| 3/ |65 |23 3/ 154

A IA=Final IA Marks Ext.= External Exam Marks T=Total(IA+Ext.) 4 5 7
|

X

Counselling after University Results

b Date o.f Time Mentor Notes Student Remarks
’II Counselling

Howe £ 4 A manks
020/5//7 :??'3” 5 %MW/L@ S;;d{,,‘xgr amf\;emxk 20m.

5 fm
il /
\‘ . | [ jﬂﬂi‘-by ;
gna tu& % the Student Signature of the Mentor é%g%ugea(@ HOD
i W Y &
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THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanahalli, Bengaluru-560 068
Website:www.theoxford.edu Email : engprincipal @theoxford.edu

(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)

UNDERTAKING BY STUDENT

L_QRMV)- Uhn‘%nuebhmu' , USN__jox1%e£009 , studying B.E in _T $t°  semester, am aware that I hay
attendance shortage s on today and the statutory requirement for appearing VTU exam is 85%. '

I assure that I shall be regular to the classes from now onwards. In case, I am detained due to shortage of attendance, I am solely an
wholly responsible for detention.

Date:11 ja/ ¢ Signatum%e Student

UNDERTAKING BY PARENT
I am aware that my ward , USN studying B.E in semester is having attendance
shortage as of today (Date: ) and the statutory requirement for appearing VTU exam is 85%.

I assure that my ward will be regular to the classes from now onwards. In case, He/She is detained due to shortage of attendance, my ward will
solely and wholly responsible for detention.
Date:

Name of the Parent:
Relationship:

Mobile No: Signature of the Parent/Guardian

10



II SEMESTER

Attendance & Performance in Internal Assessment Test

Max Marks: 4— 0

A

e Student

-, g

Signature of the Mentor

11

IA Test-1 1A Test-11 1A Test-II1 Final
b Cikde Sebiect G0E Attenda'nce " | Marks Attendance Mark Attendance Marks T
CT [CA| % 30 G eCA % o Tl [eEA % zp 40
ernra) | Adwancs | ap ) |55 b | 30| 72| 23| 26 |37) 77 | a0 | 29
|8 PHya2 (a[ Pt%ccb A B85 b |48 13063 |27| &) |47 77| 25| 36
ligEreas |Basic E&M T\ 11165) I |35\2] 160 (19 | 48 (26|75 | 1y | 25
i‘lé’CIVe?[f M QL | /o | B 0 4@ 45' ?4 A L3, 51 |98 /'7 9.9
'.. l%’EMLJf@%.%&%&s CAW DM S T | srsuieE - 128
‘ \WAYS U v
|5 P26 ‘pbfab bab | 5|k |gp| — o AN WA T
] [4
lgeLciay|eldual lab| 5 |5 |10 — 1§ |10 (91196 | j2 |y (95| - | 30
\eeattae [Tochuical bra% & \& 163 15|17 | )1 |45 17| g 1875717 | 23
' Y CT=No. of Classes Taken  CA=No. of Classes Attended
Iof attendance in II semester: 7?' 41 ‘[é

=




Identified Shortfalls in

Signature

Counselling Date/Time the Academic Student Remarks
Performance Student | Mentor
Counselling N Bfé mﬁfww@wp CDL”Y bill MW W ‘
After 1% IA 12 / nlhoh . 3
Counselling 4{;& ,/J ol [%A \
After 2% TA o ¢ A / . /,9 AR < | o mfﬁw WIBE | e M\/ |
it Pacie ozl . ' ]
Counselling Mo l“ \ W '
After 34 1A | /5 / b / 19 éﬁifl P me ,t% mj mu W”& W : M\O@ u/‘/ ":
Test Q/‘dﬂj 4/:27
ol W |
Signature ofithe Mentor

Signature of the Student

12

“Signature of the HOD




II SEMESTER UNIVERSITY RESULTS

"ﬁ rears (if any) : N/ SGPA/%: 63+ 43 % CLASS OBTAINED : /(.

(BMATR) | 18PHY2 2| ISELERS ([SCVly | [BELPLIS | [8PHYLRb |I8ELELD 7| J§ECH 22

ol O P T g [ Pty [P

/ Y /I /4

IAExtTIAExtTIAExtTIAExtTIAExtTIAExtTIAExtTIAExtT

2T B3 62| 36]2) |57 a5 |23 148 93|23 [4£|34 |4 | 78| 38| 54|99130 |37 |67 RS |38 |6/

IA=Final IA Marks Ext.= External Exam Marks T=Total(IA+Ext.) %
Evo
Counselling after University Results
C . o.f Time Mentor Notes Student Remarks
ounselling
IS ‘ 1 2
M}@'}M i L5 & (i ye. im o WU iprve
ol WL - by vt
Ji5 };m Bostt 2

I T, [ S
ie Student Signature om 1 LMHDD
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THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanahalli, Bengaluru-560 068
Website:www.theoxford.edu Email : engprincipal @theoxford.edu

(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)

UNDERTAKING BY STUDENT

L &R Uhn‘cax w0 oo ' » USN__j0oxI% €€ 001 , studying B.Ein __ " semester, am aware that [ h
attendance shortage a% on today and the statutory requirement for appearing VTU exam is 85%.

I assure that I shall be regular to the classes from now onwards. In case, I am detained due to shortage of attendance, I am solely ai
wholly responsible for detention.

Date: 1(/ot 1o Signam%\tqfhe Student
UNDERTAKING BY PARENT

I am aware that my ward ,» USN studying B.E in semester is having attendance

shortage as of today (Date: ) and the statutory requirement for appearing VTU exam is 85%.

I assure that my ward will be regular to the classes from now onwards. In case, He/She is detained due to shortage of attendance, my ward wi
solely and wholly responsible for detention.
Date:

Name of the Parent:

Relationship:

Mobile No: Signature of the Parent/Guardian
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III SEMESTER

Attendance & Performance in Internal Assessment Test Max Marks: 40
} IA Test-1 / IA Test-I1 1A Test-I1I1 Final
p)@ 19 ~,IL,/4 14 Marks
e b Code Subject Name Attendance Marks Attendance M:rk Attendance Marks
CT  CA: % (O JMEA % (e CA %
20 2 30 | 40

IMM”U) Maths ~jy | 15 14| 17) b | 30| 20| 67| I5] 5% |35 62| 30 | 3)

fléecs: | £c A | 15| |2) | 37| as |76 2 | €2 | 47| 76|24 | 33

JBEES3 Tﬁ‘f@] & | 14|77 1) |30 |23 77 15|55 |37 | b8 | 13 | 27

16EESY AEL | sl 75 19 | 30123 |77 ;/é 50 |37 | A5 | 30

ecc.s | DSD 6 \1] 69|84 |34 M%é’- 24 & sal R |5 | 3

leesy | cem |l | |69[19 35| 2| |23 51 37|72 | a0 | ¥

“EE’LW Mochines Jabl 5 | & R AR | 90! o abia BT — | 3

MEELGQW&Q A@ p By 7/ g7 9 78 Tl e 8 il 3L

CT=No. of Classes Taken CA=No. of Classes Attended

of attendance in III semester: A/, af/b | M |
W LA A Luin

¢ Student Signature of the IUIentor Signature of the HOD
15




Identified Shortfalls in i
Counselling | Date/Time the Academic Student Remarks
Performance Student | Mentor
Ee
Counselling / ) oA 145 d%&‘: :
After 1% 1A D ‘?} | el & 7 @ will 2core. Wl |
Test \ Crood
JnApMWE. The 5(py
| Thank- Yows
Counselling _T AA}WL W/ Wiy )mw W
At 1a 2570 //7 : g 4 ! L
y e ey b’ i Ve
5 Y
Counsel}ing [ , pﬁj@}’» JUHI VLAL} Thank-‘ou )
After 3" IA 12911 )? & Wl ipnve W MV
Test T£D 8.p fcore

SignatuW‘Student

Signdture of the Mentor
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IIT SEMESTER UNIVERSITY RESULTS

Arrears (if any) ;1 SGPA/%: i CLASS OBTAINED :  £A4 /L

ole |[BMAT3| |1BEE3R | [BEE3S |[6EE3Y |BEE3s | |SEEY |/SteL 37| HEL L3S

4

e | £ i M@{% ; @%%z s JNesssork Hpchins Elifigs

il Culeuids
Ext | T | IA | Ext Ext| T'| IA |[“Ext {1

T|IA |Ext | T |IA Ext | T

35|27 | 64| 33 @@’M 23 |50 | 30|23 1533230 fa 3|48 (59|37 54 1| 343 |85

~—t

/ -1
IA=Final IA Marks Ext.= External Exam Marks T=Total(IA+Ext") 5—/ / /g i
o0

Counselling after University Results

Date of
Counselling

WG M MJ(' ‘ yel) %L o iy i
e 5 o ol T

Time Mentor Notes Student Remarks

| 1 z_.., ”
ure Student Signat f the Mentor Signature of the HOD
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THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanahalli, Bengaluru-560 068
Website:www.theoxford.edu Email : engprincipal @theoxford.edu

" (Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belagavi)

UNDERTAKING BY STUDENT
jh 3 n (}/q)p i N % { h "fﬂl |
L__B-R.M - Jhvigumjpsbwad) ,USN_[DXI8 C€pp9)  , studying B.Ein __ (][] ' semester, am aware that I h

attendance shortage as #‘1 toqﬁty and the statutory requirement for appearing VTU exam is 85%.

I assure that I shall be regular to the classes from now onwards. In case, I am detained due to shortage of attendance, I am solely
wholly responsible for detention.

Date: [0 , N )owt A Signatu%tudent

UNDERTAKING BY PARENT
I am aware that my ward Ty , USN studying B.E in T semester is having attendance
shortage as of today (Date: ) and the statutory requirement for appearing VTU exam is 85%.

I'assure that my ward will be regular to the classes from now onwards. In case, He/She is detained due to shortage of attendance, my ward wi |
solely and wholly responsible for detention.

Date:

Name of the Parent:

Relationship:

Mobile No: Signature of the Parent/Guardian
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IV SEMESTER

Attendance & Performance in Internal Assessment Test Max Marks:

IA Test-I IA Test-II . 1A Test-III Final

Marks
u Bb Code Subject Name Attendance Marks Attendance Mark Attendance Marks
|

CT |CA| % CT | CA | %

| Al (30D 2N EDY D
[81474) Mm 8| |77| % | 80| a5183 3052 | 4 91 | 30 | 39
EEZ}&/ cf WmﬁQy 2677 24 |37 3] gf; 30| 62 BhlShal | 33
LE 3 ’%Z?;}ffﬁf b |77 29 130 |24 |87|3p| 55 5I935 (30 | Lo
E) ocbid, natos| 20| /5| 751 2% 30 2 | 80| 30 50 h3 |84 | v
bEE) S fild 7ZLW~L/ 2 | 16175] 36 |94 |28 §039 |64 | 5787 32 137

ey Pfons ¢ fom 15 4 | 77| 371351 31] 89| 40] sy |4 |90 | 58 | 29
j ELLy Mochines Lab G 6 Ll

| ) o i - ooy A, b Y/ ») 4
e |t e el 1919 ol [0 L]

CT=No. of Classes Taken CA=No. of Classes Attended

j'*-‘u dance in IV semester: Z,Z ’ 2,5 % il
i : ¥ ’ » >.--.‘
Olthe Student Signature'of the Mentor Signa

of ’iﬁeflOD
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Identified Shortfalls in SlEnae
Counselling | Date/Time the Academic Student Remarks
; Performance Student | Mentor
( )
Counselling / / \
After 1M 1A Q0 14 a0 s p/ il ﬁu@wf W%‘»// V\//
o
ot (’Mrmﬁ'_dz VNDAL | - W
v J
Counselling M é‘( 07/3/@
After 2™ TA ozg/:,// Ly) [ I W Qr)“/
Test ,I/&éggé ;
Counselling a4 WA/@ (P N é (y& " w
After 3" TA a?ﬂ/é/;w EZ #( AR Il ué - *WS%V
Test 815, . ot
all oA

Signatum%%dent

fnrur;,;:

N
M’?/sz Signature of the Mentor
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Signature of thé HOD



IV SEMESTER UNIVERSITY RESULTS

' Arrears (if any) :__ N/ SGPA/%: 1788 Z CLASS OBTAINED :__F (D

(SMATH) |ISEE4Q | ISEELS | ($EEHY | BEE)s |BEEGL |(BEELLy| 13E6 140

fﬁlﬂb’ );%ﬁﬁzl ”1 3 _~ Y gicq ﬂéwws @%

4
d
Ext | Tl Bt T IA |Ext | T |IAExtl T/ IA | Ext| T

IA | Ext | T At TA L Ext T

A8 | 18|50 |28 | 16|50 |28 | 78| 49| 28| 77| 50|28 |78 |50 |a% |78 |2 |28 |79 | DG |74

IA=Final IA Marks Ext.= External Exam Marks T=Total(IA+ExO
a3/ 8o
Counselling after University Results

Date of
Counselling

e ehodd
o?ﬂéﬁ/o?ﬂ /;;gfh })%% ‘%»;M/ ok .

the Student Signat e Mentor Signatu ft\heéHﬁD d
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Time Mentor Notes Student Remarks
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